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Background Faecal incontinence (FI) is a common and socially disabling condition with obstetric trauma considered the principal aetiological factor. This study aimed to systematically evaluate symptom presentation and anorectal function in both females and males with FI.
Methods 100 males (M) and 100 age-matched females (F) with FI presenting between 2012 and 2014 were identified from a prospectively collected database. Comparison of clinical (history, symptom profile and severity using validated questionnaires) and anorectal physiological (manometry, rectal sensory testing, endoanal ultrasonography and evacuation proctography) data between M and F was performed.
Key Results Incidence of prior anal surgery (M: 28% vs. F: 18%, p=0.13) and abdominal surgery (M: 25% vs. F: 26%, p=0.90) was similar between sexes, but females had a higher incidence of previous pelvic surgery (M: 4% vs. F: 47%, p<0.001). Eighty-five females were parous and 75% reported history of traumatic vaginal delivery. There was a trend towards higher St Mark’s incontinence scores in females was similar between sexes (mean±SD; M: 13±4 vs. F: 14±5, p=0.06). In men, structural anal sphincter abnormalities dysfunction was were uncommon (M: 37% vs. F: 77%, p<0.001), while impaired rectal sensation (M: 24% vs. F: 7%, p=0.001) and functional disturbances of evacuation (M: 36% vs. F: 13%, p=0.001) were more common than in women. No abnormality on all tests performed was observed in twice as many males (M: 18% vs. F: 9%, p=0.10).
Conclusions & Inferences Pathophysiological mechanisms of FI differ between sexes. Anal sphincter dysfunction was an uncommon finding in males, with impaired rectal sensation and functional disturbances of evacuation much more prominent than in the female cohort. These findings are likely to impact options for symptom management.




	Pathophysiological mechanisms of FI differ between sexes. 
	This study analysed the clinical histories and results of anorectal physiological investigations of 100 consecutive males and 100 case-matched females presenting with primary faecal incontinence. 
	Symptom severity, based on St Mark’s incontinence score (SMIS), was similar between genders; significant coexistent constipation was common and similarly prevalent between sexes.
	Anal sphincter dysfunction was less commonly found in males; impaired rectal sensation and ‘functional’ evacuatory disorders were more frequently observed in males; no abnormality found on testing was twice as common in males.

INTRODUCTION
The term ‘faecal incontinence’ (FI) is used to describe a wide range of symptoms, from occasional and predictable soiling, to frequent and unpredictable involuntary bowel motions  ADDIN EN.CITE []. It is a common and socially disabling condition, with a significant impact on quality of life  ADDIN EN.CITE [,]. There is a long-standing assumption that FI predominantly affects females as a result of anal sphincter disruption secondary to obstetric trauma []. However, recent epidemiological studies indicate that the prevalence in males is greater than previously recognised, and hence alternate pathoaetiologies must exist. The most recent surveys in non-institutionalized adults living in the United States found the prevalence of FI to be approximately 8.4%, with a similar sex distribution and an increased prevalence with age  ADDIN EN.CITE [,,]. The primary cause of FI in males has previously been attributed to iatrogenic injury to the anal sphincter complex  ADDIN EN.CITE []. Nevertheless, relatively few studies have specifically addressed the pathophysiology underlying symptom generation in men  ADDIN EN.CITE [] or documented differences in the pathoaetiology between sexes  ADDIN EN.CITE [,,,]. Multiple factors (a number of which are supra-sphincteric) contribute to the maintenance of continence, and accordingly, a range of investigations examining the physiology and structure of the colon and anorectum are now conducted in specialist centres in patients refractory to conservative therapy.

Two previous reports from our group have explored the influence of sex differences in patients with FI  ADDIN EN.CITE [,]. The first, published in 2004, was a large retrospective cohort analysis of 629 patients (154 males)  ADDIN EN.CITE []. The study demonstrated that internal anal sphincter defects and rectal sensory dysfunction were more frequently observed in males. However, the study was limited in that patients did not routinely undergo all systematic clinical and physiological evaluations. A more recent retrospective cohort study of 160 males  ADDIN EN.CITE [] demonstrated that only a minority have sphincteric dysfunction, and highlighted the importance of other pathophysiological mechanisms, particularly rectal evacuatory dysfunction and rectal hyposensitivity, but this study did not include female patients as a comparator.





Consecutive male patients referred to our tertiary colorectal unit for investigation of primary presenting symptoms of FI over a 26-month period (Oct 2012 – Dec 2014) were case-matched by selecting the first consecutive 100 female patients (matched for age: ±5 years) from the same time period. Patients were identified from a prospectively recorded database. The inclusion criteria were: a) St. Mark's Incontinence Score (SMIS) [] of ≥6, and b) complete data sets for both clinical symptom questionnaires and standard anorectal physiological investigations (see below).

Protocol
Prior to testing, all patients completed the comprehensive symptom questionnaire routinely used in our clinic  ADDIN EN.CITE [,]. The questionnaire incorporates the validated SMIS [] (range 0–24, significant incontinence: score ≥6) and the Cleveland Clinic constipation score (CCCS)  ADDIN EN.CITE [] (range, 0–30, significant constipation: score ≥9). Questions regarding the type of FI experienced were also included. Four types of FI were defined: 1) passive (FI without the patients’ knowledge); 2) urge (FI occurring with patients’ awareness and lack of voluntary control); 3) stress (FI resulting from an increase in intra-abdominal pressure, e.g. coughing); 4) post-defaecation (passive FI temporally related to defaecation). During their appointment, a comprehensive clinical history was taken for all patients. For females, any obstetric history involving the use of instruments and / or episiotomy and / or a perineal tear was defined as a traumatic vaginal delivery. All patients also completed the 7-point Bristol Stool Form Scale [], with stools categorized into ‘hard’ (score 1 – 2), ‘normal’ (score 3 – 4), or ‘loose’ (score 5 – 7).

Patients subsequently underwent standard anorectal physiological investigations. They arrived without fasting and were invited to open their bowels prior to assessment. No enema was routinely given. All studies, except evacuation proctography, were performed in the left lateral position. Investigations were as follows:
1.	Anorectal manometry (ARM). Studies performed prior to 2013 employed a station pull-through technique, utilising a water-perfused manometric system (Medical Measurement Systems [MMS], Enschede, Netherlands). Normal values for anal resting pressure were >32 cmH20 (males and females) and anal squeeze increment were >35 cmH20 (males and females) (82 subjects, unpublished) []. Studies performed in 2013 and 2014 utilised a high-resolution ARM system (Solar GI HRM v9.1, MMS, Enschede, Netherlands) with data collected using a solid-state catheter incorporating 12 microtransducers (UniTip: UniSensor AG, Switzerland). Normal values for resting and incremental squeeze pressures were based on our previously published work  ADDIN EN.CITE [] (Table 4).
2.	Endoanal ultrasonography (EUS). Representative 2-D cross-sectional axial images of the anal canal from the level of puborectalis through to the anal verge were acquired using a 13 MHz transducer (B-K Medical 2101, Berkshire, UK). Both the internal anal sphincter (IAS) and external anal sphincter (EAS) were categorised as normal or abnormal (disrupted and / or degenerate / atrophic) by a single senior investigator with 20 years’ experience (SMS). Sphincter defects were defined by a discontinuity of the muscle ring (anatomical defect) and / or by loss of normal muscle architecture, with an area of amorphous texture of mixed echogenicity (scar tissue: functional defect). Degeneration / atrophy was identified by thin, poorly defined sphincters, usually with heterogeneous increased echogenicity, often making them difficult to distinguish from surrounding structures.
3.	Rectal sensation to balloon distension. Studies were performed through inflation of a latex balloon placed within the rectum at 10 cm from the anal verge. Inflation was with air at a rate of 2 1 ml/sec. Normal values were based on previous published data from 91 healthy volunteers  ADDIN EN.CITE [,]. Hypersensitivity was defined as a MTV <75 ml, whereas hyposensitivity was diagnosed when ≥2 sensory thresholds were above normal limits  ADDIN EN.CITE [] (Table 4).
4.	Evacuation proctography. Studies were only performed in patients where indicated (i.e. those complaining of coexistent difficulty in defaecation). A detailed description of the technique and the unit protocol has been published previously  ADDIN EN.CITE [].
Data analysis
Data were analysed using SPSS version 21.0 software (SPSS Inc.; Chicago, IL, USA). Demographics, symptom type, symptom scores, and the results of anorectal physiological investigations were compared between males and females. The Chi squared or Fisher’s exact tests were used for categorical variables (e.g. normal or abnormal findings). Continuous data were compared using independent t test (normal data) or the Mann-Whitney U test (non-normal data), where appropriate. Statistical significance was considered as p < 0.05 (excepting Bonferroni correction).

RESULTS
Clinical features (Table 1)
Age at presentation (M: median 55 years, range 17–88; F: median 58, range 20–85) was matched by the study design (p = 0.55). Past surgical events of potential aetiological relevance were recorded in significantly fewer males (49%) compared to females (69%) (p = 0.006). More specifically, males had a lower incidence of prior pelvic surgery (M: 4% vs. F: 47%, p < 0.001). Conversely, there was no significant difference in the incidence of prior anal surgery (M: 28% vs. F: 18%, p = 0.13) or abdominal surgery (M: 25% vs. F: 26%, p = 0.90). Fifteen percent of the females were nulliparous. Among the remaining 85 parous females, the median number of vaginal deliveries was 3 (range 1–5). History of traumatic vaginal delivery was reported in 75% of these females.
Table 1 Clinical features
	MalesN=100	FemalesN=100	P value
Age at presentation, yearsa	55 (17–88)	58 (20–85)	0.55
Prior abdominal surgery 	25	26	1.0
Prior pelvic surgery    Anterior colporrhaphy    Uterine myomectomy     Endometrial ablation    Colposuspension     TAHb + BSOc      Posterior colporrhaphy    Prostatectomy     Laparoscopic ventral rectopexy    Orchidectomy    Urethroplasty	4------2011	471777654-1-0	<0.001
Prior anal surgery    Haemorrhoidectomy    Banding / sclerotherapy    Fistula surgery     Botox injection    Sphincteroplasty     Excision of skin tags     Lateral internal sphincterotomy    Fistulotomy + haemorrhoidectomy    Posterior sagittal anorectoplasty	28984401101	18442151010	0.13
a Values given are median (range)

Symptom type and severity (Table 2)
SMIS did not significantly differ between males and females (mean ± SD; M: 13 ± 4 vs. F: 14 ± 5, p = 0.06). More males than females described themselves as presenting with a single type of incontinence (M: 38% vs. F: 23%, p = 0.032). Symptoms of significant constipation (CCCS ≥9) were reported in 46% of patients overall (M: 43% vs. F: 48%, p = 0.57). Although patient’s primary complaint (as documented in their clinical history) was FI, 34% of subjects reported laxative use. This was significantly higher in females than males (45% vs. 23%; p = 0.002). Bristol stool scale did not vary between sexes (p = 0.09). Urinary incontinence was found more frequently in the female group (p < 0.001).

Table 2 Symptom type and severity of 200 patients with faecal incontinence (FI)
	MalesN=100	FemalesN=100	P value
St Mark’s incontinence score (mean, SD)	12.7 (4.4)	13.8 (4.7)	0.06
Type of FISingle typeCombined types	3862	2377	0.032
Cleveland Clinic constipation score ≥9	43	48	0.57
Self-reported difficulty in defaecation	86	80	0.29
Bristol stool scale1-23-45-7	24454	75142	0.09
Urinary incontinence	18	52	<0.001
Physiological findings (Table 3)
Anal sphincter morphology and function
Structural anal sphincter defects were more common in females, with 77% having an abnormality of either the internal or external anal sphincter on EUS compared to only 37% of males (p < 0.001). The prevalence of intact anal sphincters in nulliparous females was 8/15 (53%) compared to 63% in males (p = 0.67). When considering the anal sphincters separately, significantly fewer males were found to have isolated abnormalities of the external sphincter (M: 3% vs. F: 21%, p < 0.001) or combined abnormalities (M: 19% vs. F: 47%, p < 0.001) (Fig. 1). 
Measures of anal sphincter function using ARM showed a significant difference between sexes, with a greater number of females having attenuation of anal resting tone (M: 9% vs. F: 21%, p = 0.02). When comparing voluntary effort (maximum squeeze increment), 46% of females were found to have a functional deficiency, which was significantly higher than in males (15%, p < 0.001).
Rectal sensory function
The incidence of abnormal rectal sensation (hyper- or hyposensitivity) was higher in males than females (M: 28% vs. F: 14%, p = 0.014). Although rectal hypersensitivity was similar between sexes (M: 4% vs. F: 7%, p = 0.35), a significantly greater number of males were found to have rectal hyposensitivity (M: 24% vs. F: 7 %, p = 0.001) (Fig. 2). Overall, males had a higher first constant sensation (FCS; median [IQR]; M: 50 [35-85] vs. F: 40 [25-60], p = 0.002), defaecatory desire volume (DDV; M: 115 [85-180] vs. F: 100 [60-120], p = 0.003), and maximum tolerated volume (MTV; M: 180 [140-270] vs. F: 160 [120-235], p = 0.012) compared to females. Of the hyposensate patients, 50% of males and 86% of females had significant constipation as indicated by CCCS ≥ 9 (p = 0.001). 
Evacuatory function 
Evacuation proctography was indicated in 166 (83%) patients, who also presented with coexistent difficulty in defaecation (M: 86% vs. F: 80%, p = 0.29). Nine patients (4 males) were excluded for the following reasons: weight exceeding the safety limit for the X-ray equipment (n=4), severe incontinence to neostool (i.e. major involuntary loss of contrast meant that evacuatory ability could not be assessed, n=4), and inability to tolerate proctoscope insertion (n=1). Among the remaining 82 males and 75 females, clinically significant abnormalities during proctography were found in 58% and 42%, respectively (p = 0.07). Functional abnormalities were identified in a larger proportion of males (M: 36% vs. F: 13%, p = 0.001), with a significantly greater number of men displaying poor anal canal opening (M: 27% vs. F: 7%, p = 0.001), inadequate expulsive force (M: 32% vs. F: 9%, p < 0.001), and reduced rectal emptying (M: 17% vs. F: 3%, p = 0.005). There was, however, no significant difference in failed relaxation of puborectalis muscle (M: 20% vs. F: 9%, p = 0.07). Clinically significant anatomical abnormalities were encountered similarly between the two groups (M: 26% vs. F: 32%, p = 0.54). Intussusception was the most common abnormality seen in 16% of males and 24% of females (p = 0.32). Interestingly, the presence of obstructing intussusception correlated with higher CCCS score only in females (mean ± SD, 12 ± 5 vs. 9 ± 5 in those without this abnormality, p = 0.04). A rectal prolapse was diagnosed in 3% of both sexes. A rectocoele retaining neostool was, as expected, never found in males (0%), compared to 7% of females (p = 0.03); none of these women had a co-existing intussusception. A total of 10% of males were diagnosed with megarectum compared to 3% of females (p = 0.10). 
Combined results of anorectal physiology investigations
When considering the results of all anorectal physiological investigations together, 18% of males presented with no abnormal findings compared to 9% of females (p = 0.10). Sub-analysis of this male cohort ‘without abnormalities’ demonstrated that symptom severity (as measured by SMIS) was equal to their counterparts with abnormal test results (mean, SD; 13±4 vs. 13±5, respectively; p = 0.71). Males were more likely to have a single abnormal finding when considering all investigations (M: 49% vs. F: 29%, p = 0.006), whereas females presented more frequently with multiple abnormalities (M: 33% vs. F: 62%, p < 0.001).
Table 3 Results of anorectal physiology investigations
	MalesN = 100	FemalesN = 100	P value
Endoanal ultrasonographyIAS a abnormality in isolationEAS b abnormality in isolationCombined IAS / EAS abnormality	15319	9 2147 	0.28<0.001<0.001
Anorectal manometryReduced maximum resting pressureReduced maximum squeeze increment Normal resting and squeeze function	91577	21 4647 	0.02<0.001<0.001
Rectal sensory functionFirst constant sensation (median, IQR c)Defaecatory desire volume (median, IQR)Maximum tolerable volume (median, IQR)Hyposensitivity Hypersensitivity 	50 (35-85)115 (85-180)180 (141-270)244	40 (25-60)100 (60-120)160 (120-235)77	0.0020.0030.0120.0010.35
Evacuation proctography d  Functional abnormalities eFailed relaxation of the puborectalis muscleFailed opening of the anal canalInadequate expulsive force  Significant anatomical abnormalitiesObstructing intussusceptionProlapseObstructing rectocoeleMegarectum Combined functional/anatomical abnormalities	8229 (36)16 (20)22 (27)26 (32)21 (26)13 (16)2 (3)0 (0)8 (10)3 (4)	7510 (13)7 (9)5 (7)7 (9)24 (32)18 (24)2 (3)5 (7)2 (3)2 (3)	0.280.0010.070.001<0.0010.540.321.00.030.101.0
No abnormality detected, overall 	18 	9	0.10
a Internal anal sphincter
b External anal sphincter
c Interquartile range
d Performed in 157 (79%) patients; values in parentheses are percentages.
e Patients showing ≥1 features described below. 
Table 4. Normative values for anorectal manometry and rectal sensory function.
	Males	Females
				Nulliparous  	Parous
‘Traditional’ water-perfused anorectal manometry a   Maximum resting pressureMaximum squeeze increment‘High-resolution’ solid-state anorectal manometry b   Average maximum resting pressure   Maximum squeeze increment			
	>32 cmH2O	>32 cmH2O	>32 cmH2O
	>35 cmH2O	>35 cmH2O	>35 cmH2O
	>37 mmHg	>46 mmHg	>30 mmHg
	>60 mmHg	>51 mmHg	>42 mmHg
		
Rectal sensory function c		
First constant sensation 	15 – 150 ml	20 – 110 ml
Defaecatory desire volume 	40 – 190 ml	40 – 200 ml
Maximum tolerable volume	75 – 325 ml	75 – 290 ml
Hypersensitivity	Maximum tolerable volume <75 ml
   Hyposensitivity	≥2 sensory thresholds above normal limits
a Lower-limit of the normal range (mean – 2SD) derived from 82 healthy subjects [].
b Lower-limit of the normal range (mean – 2SD) derived from 115 healthy subjects (34 nulliparous F, 62 parous F)  ADDIN EN.CITE [].
c Normative ranges (mean ± 2SD) derived from 91 healthy subjects (50 F)  ADDIN EN.CITE [,].

DISCUSSION
This study analysed the clinical histories and results of anorectal physiological investigations of 100 consecutive males and 100 case-matched females presenting to our unit with a primary complaint of FI.
The principal findings were:
	symptom severity, based on SMIS, was similar between genders;
	significant coexistent constipation was common (46%) and similarly prevalent between sexes; 
	anal sphincter dysfunction was less commonly found in males;
	impaired rectal sensation and ‘functional’ evacuatory disorders were more frequently observed in males;
	no abnormality found on testing was twice as common in males.
Previous studies have demonstrated anal sphincter dysfunction to be the primary pathoaetiology underlying the loss of faecal continence  ADDIN EN.CITE [,]. From our previous large retrospective cohort analysis of 629 patients (154 men), prior anal surgery was identified in 59% of males  ADDIN EN.CITE []. The incidence in the current study was only 28%, and interestingly was not significantly different to the female cohort (17%). Likewise, only 34% of males had EUS evidence of an internal anal sphincter defect, compared to 57% of males in our previous study  ADDIN EN.CITE []. There is no doubt that prior anal surgery poses a significant risk for FI, as procedures are known to disrupt the sphincter complex either deliberately (e.g. lateral sphincterotomy) or as a complication (e.g. haemorrhoidectomy)  ADDIN EN.CITE []. However, the lower incidence of anal surgery identified in the current study may represent a change in surgical practice over the past decade to more ‘sphincter-saving’ interventions (e.g. Botox injections and anal advancement flap surgery), which are associated with a lower morbidity rate []. Although representing the third most frequent procedure in our previous series  ADDIN EN.CITE [], the prevalence of lateral internal sphincterotomy dropped from ~20% to 1% in the present cohort. Furthermore, banding / sclerotherapy was the second most performed procedure in this cohort.
In agreement with our recent retrospective cohort series of 160 males  ADDIN EN.CITE [], the current study demonstrated that only a minority of males have sphincteric abnormalities, highlighting the importance of other pathoaetiological mechanisms, particularly rectal evacuatory dysfunction and rectal hyposensitivity. Indeed, all sensory thresholds were significantly higher in males, with greater rates of rectal hyposensitivity compared to females, in agreement with previous literature  ADDIN EN.CITE [,,]. This finding is better supported by the case-matched design of the current study. Though the study of blunted visceral sensation has been relatively neglected [], it is known that an intact rectal afferent pathway is essential to the process of normal defaecation  ADDIN EN.CITE []. If rectal hyposensitivity is present, it therefore has the potential to compromise evacuatory function and / or continence  ADDIN EN.CITE [,]. In our study, hyposensitivity was defined as elevation of ≥2 sensory thresholds to balloon distension. Other authors have based the diagnosis on only two abnormal sensory thresholds  ADDIN EN.CITE [,]. Cohan et al [] defined hyposensitivity when FCS and MTV were above the normal limits. This may explain their low and similarly prevalent rates between sexes (6.9% in males vs. 4.8% in females, p = 0.31). In a case-control study of 100 males with faecal leakage and FI, Paramor et al [] performed static ramp inflations of a balloon up to a maximum of 200 ml, to elicit only FCS and DDV. Compared to females, males were found to have marginally higher balloon volumes at FCS (p = 0.06) and significantly higher volumes at DDV (p < 0.001). Such differences in study technique / protocol highlights the challenge, common to all diagnostic tests of anorectal function, to promote standardisation of methodology so that results are transferrable between centres []. Standardization and expert consensus are required, particularly as new tests are devised or old ones modified (e.g. the current move from ‘traditional’ to high-resolution manometry), so as to avoid the pitfalls that have bedevilled all such tests to date.

In the current study, a greater proportion of males displayed a ‘functional’ abnormality during proctography, which has previously been shown to be more common among individuals with rectal hyposensitivity  ADDIN EN.CITE [,]. Conceivably, this may contribute to resultant symptoms of FI by leading to the retention of stool and hence ‘overflow’ – perhaps secondary to reflex anal relaxation  ADDIN EN.CITE [].
Symptom severity was found to be similar between sexes. However, the SMIS score has not been validated in male patients, and particular questions (e.g. the use of pads) may not be as valid []. When considering the overall results of investigations, 18% of males showed entirely normal findings. This is despite symptom severity being equal to those with abnormal results. Others have shown that incontinent male patients presenting without physiological abnormalities is common  ADDIN EN.CITE [,,]. This implies that the underlying pathophysiology is likely to involve components currently not being routinely measured (e.g. colonic sensorimotor and anal sensory function). On the other hand, the pathophysiology underlying female symptoms of FI is generally related to multiple abnormalities, most likely occurring after obstetric trauma. From the measurements taken in the current study, this may be due to a global weakness of the pelvic floor, secondary to a decrease in sphincter function and compromised integrity. This is supported by recent MRI studies showing further indices of pelvic floor weakness (e.g. levator avulsion and anterior / middle compartment prolapse)  ADDIN EN.CITE [].
FI and coexisting significant constipation was a common finding in our study, with 46% of patients overall reporting both symptoms, and the incidence being equal between sexes (M: 43% vs. F: 48%, p = 0.57). A recent cross-sectional study of 144 males and 897 females presenting with FI showed that men were more likely to report coexisting constipation than women (42% vs. 30%, respectively; p = 0.004) []. However, the different study design and lack of a standardized measure of constipation severity reported by Cohan et al [], may account for different findings observed in our series. 
Constipation is a longstanding recognised cause for FI in geriatric [] and paediatric [] medicine. The underlying mechanism is thought to be multifactorial, with three principle overlapping aspects: (a) “overflow” due to faecal impaction; (b) involuntary incontinence, due to retention of stool in the rectum as a consequence of a rectal evacuatory disorder; (c) a generalised pelvic floor weakness / denervation  ADDIN EN.CITE []. The results of this study would appear to support that the second mechanism was more prevalent among our males. 
Our results should be interpreted in the context of several possible confounding factors. First, patients were recruited from a tertiary colorectal unit and therefore are likely to be more ‘complicated’ cases. Also, technological advancement led to a change in ARM technique over the study period: all patients who presented to the clinic prior to 2013 underwent ARM using a water-perfused system, whilst a high-resolution device was used for all patients onwards. Nonetheless, results could still be compared, as analysis was based on the diagnosis of abnormality via appropriate normative datasets. For the diagnosis of rectal sensory dysfunction, a number of techniques have been described, including latex balloon or barostat distension and electrical stimulation []. Several factors related to both the test (e.g. balloon / bag properties, distension protocol, positioning of the balloon / bag / stimulating electrode etc.) and rectal anatomy / morphology (e.g. rectal capacity and biomechanical properties) are known to influence results  ADDIN EN.CITE []. Latex balloon distension was used in the current study for pragmatic reasons (busy clinical practice), though it is accepted that barostat assessment, using an ‘infinitely compliant’ bag, would have better controlled for possible rectal morphological differences between men and women. Another issue was that laxative use was reported in 34% of subjects, and was significantly higher in females than males (p = 0.002), questioning whether some of these patients truly had primary presenting symptoms of FI, or had constipation with FI secondary to laxatives. Further, given its retrospective nature, this study can only demonstrate clinical associations rather than causation. In addition, the investigators were not blinded during data input and analysis process and the sample size was based on convenience rather than on a prior estimation of statistical power. These limitations may hamper the inference of the results to a wider population. 
The apparent differences in pathophysiology between sexes may have implications for treatment. With fewer males presenting with sphincter dysfunction, non-surgical treatment options, such as bowel retraining incorporating biofeedback, should be considered. The aim of biofeedback techniques is to improve rectoanal coordination by achieving an increase in intrarectal pressure concomitant with a sustained relaxation of the anal sphincter []. Such an intervention has been shown to improve other underlying pathophysiological disturbances, in particular rectal sensation among individuals with constipation [], as well as symptoms of FI  ADDIN EN.CITE []. Similar benefits have been achieved with the use of sacral neuromodulation  ADDIN EN.CITE []. The current evidence suggests that its mechanism of action occurs at a pelvic afferent or central level rather than peripheral motor neurostimulation  ADDIN EN.CITE []. This explains the ‘paradox’ of its effectiveness in both FI and chronic constipation by improvement of common pathophysiologies. Therefore, prospective studies may be warranted to determine the outcomes of different treatment protocols in relation to the underlying mechanism of FI.
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FIGURE LEGENDS
Figure 1 Venn diagrams showing the distribution of structural anal sphincter abnormalities in males (37%) and females (77%). IAS: internal anal sphincter, EAS: external anal sphincter.
Figure 2 Rectal sensory function in males and females. 
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